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(57) [Abstract] 

[Objective] \\ith conventional interfereiK:enicapignrKit hue 
wWch has depth feel in tteshade section where revelation is 
nnade difficult appears, miltilayer paint filmfonnation method 
Adhere paint fihnformation whose color g^nut is wide is possible. 



[(jonstitution] lije H in topcoat paint which includes interfere 
nee nica pigment whichbears coloring pignrat of colored or 
black, A4inseU display system, designates thehue of coloring 
pigment which is borne in aforementioned interferencertica 
pigment vis-a-vis Mmsell hue circle 100 as 0, + 50 around 
leftjdesignates that it applies on color intermediate coating 
coating which to hue range ofthe 04/- 10 is occasion where it 
indicates with - 50 arourKkhe ri^ as feature. 



^mmm\zh^ii=y-^m^)mm±\zm^t^zt^^ 



[aaim(s)] 

[Qaim 1] Multilayer paint filmformation method which desig 
nates that it applies on color intermediate coating coating 
which to thehue range of 04-/- lOisoccasionwherehueHin 
topcoat paintwhich includes interference nica pigment which 
bears coloring pigment of thecolored or black, Mmsell display 
system, designates hue of coloring pigment whichis borne in 
aforenentioned interference nica pigment vis-a-vis Mmsell 
hue circle lOOas 0, + 50 around left, indicates with - 50the 
around ri^ as feature. 



[0 0 0 1] 

<Dfe4 3 a-" h/^-}i^v^mm<DMfS,ys'£\zmti>o 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention automobile and 
its part, relates to useful mJtilayer paint filmformation 
method in industry coatingvihich designates bicycle and 
household appliance product etc as object, it reg^rdsthe 
formation method of 3 coating pearly coating which has depth 
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feel to v^ch as for detailsthere being a interference, color flop 
inpression is strong, at same timeis not \\dTite becorring dimof 
bottomcolor. 

[0002] 

[Prior Art] Until recently, nica pigment is widely used as paint 
conponent in order togrant shiny of pearl-like lusterous feel to 
coating, applies formation ofthe coating on color intemiediate 
coating coating \vttch colors paint uiiich includes said nica 
pigmentis done furthermore by nultilayer paint filmformation 
method of 3 coating type wttch forms theclear coating. 
Recently, with nica peculiar low hiding property and object 
^^llichirrp^oves interference, coating is done intoference nica 
pignnent which hasbeen used thin film of titanium dioxide for 
sur&ce of flalQ^nica. 

[0003] Includes interference nica pigrnent as coating technolog 
y of paint system wliich, With for exanple Mmsell color chart 
on color base of N - 4 to N - 8 transparent interference 
coatingv\liich includes nica wiiich was covered with metal oxide 
v^chconsists of titanium dioxide 6 to 13 % (resin solid 
conponent ratio) mainly coating to do, Furthermore when 
topcoating it does low hiding paint wtiich contains thetitana ^ 
^ K nica pign:Knt on coating method (Japan Ihexanined 
Patent Publication Showa 61 - 37423 disclosure) and 
coloration substrate coating wiiich thetop clear coating coating 
are done, pigment interference color as hue of 
colorationsubstrate coating paint finish method (Japan 
Lhexanined Patent Publication Showa 59 - 160571 disclosure) 
etc which uses those of same systemis proposed asthe titana 
•I' X K mica pigment. Li addition, laninate painted article 
(Japan Uiexanined Patent Publication Showa 59 - 215857 
disclosure) which is sq)erior in design make which thebase coat 
vAich contains aforementioned interference nica pigment 
coatingis done is proposed to interference color of interference 
nica pignnent and on thecolor intermediate coat of specific hue 
range which excludes hue of thesqjplemental color periphery, 
by this applicant. 

[0004] 

[Problems to be Solved by the Invention] But, whiteness of subs 
trate of interference nica pigrnent itself clouding doin^>ase 
color phase regarding prior paint technology which uses 
interference nica pigment,there is a problem which cannot 
grant hue inpression ofhaving the depth This phenomenon 
participates, pale yellow and ninute yellow-brown etc which 
itoccurs iron conponent oftrace amount which is included in 
natural niiscovite (DANA 71 .2.2a 1) wliichbecomes substrate of 
nica pignnent, due to nud earth or other impurity wiiiteshows 
tendency which gives feeling which becomes dimin hueof color 
intermediate coat layer. 
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[0005] Above-irentioned hue mxhilation is sQmething wtridi is 
based on next kindofreasoa namely, nica pigment has almost 
donevwth^elatio^^p^\ilichdispla>stheflaky,insic^ coating 
orientation parallel to substrate ( color intermediate coat layer) 
aspect. Because of this, with hi^i^ed part reflection >\hich 
comes fromthesurfece of nica pigment ^jpears stron^y, 
compound color of interference color andthe nica pignrnt 
substrate to be ^ong visible is done in conparison with color 
inteniEdiate coat sub^rate . Vis-a-vis this, because in diade 
section surfece reflection deaeases, the intatfa-ence color is 
done going out, color of nica pigpient substrate being 
conpounded color oflhe substrate ( color intmnediate coat 
layer), visible. Because of this, with hi^i^ hue of 
interference color occurs, butwith diade color of substrate 
becoming dominant in place of theinterference color, A^te 
feeling wiiich becomes dimremains on color intermediate coat. 

[0006] As for influence of this white becoming din\ because in c 
ase of thecolor intermediate coat of e^)ecially deep color color 
inpression of nica pigment substrate iseasy to occur with down 
flop (bottomcolor),with Prior Art relatively paintwhich 
includes interferaxe nica pigment in color intermediate coat 
aspect of palecoloration limits ^^tere luninance and saturation 
are United was done,the coating it was not possible to reveal 
hue wliich has depth feelin connection with this. In addition, 
before like invention which is stated in J^)anUhexanined 
Patent Publication Showa 59 - 160571 disclosure ^^^lich was 
inscribed, wten interference nica pigment and interference 
color coni)inethe color intermediate coat of same hue, as for 
color uneveness althou^ it is difl5cultto occur, because 
interference color is same as intermediate coat color, only 
theslu^sh interference color it is possible to ^jpear, brilliance 
becomes weak. 

[0007] As for these inventors, As description above in order th 
at problemdue to Prior Art iscancelled result of diligent research, 
coloring pigment is borne in interference nica pignrnt when, 
coloring pigment turns off whiteness of interference nica 
pigment, on color intermediate coatof hue of same systemis 
not a wWte becoming dimimpression,v^ten pigment wliich 
depth feel in shade section increases, diflFersfrom interference 
color of interference nica is borne effect of interference coloris 
greatly diown, pigment v\4iich in addition is borne because of 
thesame system as color intermediate coat unevenness is 
diflBcult to come out, or other factwas verified 

[0008] As for this invention being something which was develo 
ped on basis oMorementioned knowledge, as for objective, with 
conventionalinterference nica pigpxnt revelation was made 
diflBcult, there is not wtttebeconing dim of bottom color, gives 
depth feel in diade section, itis to offer mitilayer paint film 
formation method where at sarre time paint fibnformation of 
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[0009] 

[Means to Solve the ProbleriB] Due to this invention in order to 
achieve above-mentioned objective as forthe miltilayer paint 
filmfoniHtion nethod, hue H in topcoat paint which includes 
interference nica pigment whichbears coloring pigprat of 
colored or black, Mmsell display systen; designates thehue of 
coloring pignrait \vhich is borne in aforementioned 
interferencenica pigment vis-a-vis Mmsell hue circle 100 as 0, 
+ 50 around left,designates that it ^lies on color 
intermediate coating coating A^ch to hue range ofthe 0 47- 1 0 
is occasion vvtere it indicates with - 50 aroundthe right as 
feature in regard to constitution. 

[0010] Regarding to this invention, color intermediate coating 
coating v^ch becomes substrate, hue ,namely hue Hof same 
system as coloring pigment of topcoat paint \^ttchincludes 
interference irica pigment \\hich bears coloring pigmait which 
is appliedto surface designates hue of interference rrica pigment 
as theO vis-a-vis Mmsell hue circle 100, + 50 around left, it 
becomesthe requisite to be ahue of range of 0 +/- 10 occasion 
vte-eitindicates with -50 around ri^. When this hue 
difference exceeds ran^ of 0 +/- 10, unevenness becomes 
easyto come out depending ipon nixed colors action of hue of 
color intermediate coatand pigment v^ch is borne, it reaches 
point where turbidityoccurs. Itisarangeof preferably and0 + 
/-5. 

[001 1] As for pignnent which is used for color intermediate coat, 
various coloring pigment and theextender of organic type and 
inor^nic type which are regularly used to onefor paint are 
usable. As coloring pigment, azo lake pigment of forexanple 
organic type, insolubility azo dye, condensed azo type 
pigment, the phthalocyanine type pigment and indigp 
pigment , perinone pigment , perylene type pigment and 
phthalone pigment ,the yellow lead of inorganic type, it can 
use yellow iron oxide, ferric oxide, carbon black and 
titanium dioxide etc such as dioxazine type pigment , 
quinacridone type pignnent, isoindolinone type pigment and 
metal complex pigment. In addition, you can list system which 
nixes anino resin and theblocked isocyanate or other 
CTOsslirfdnga^nt to main resin of aciylic resin , polyester 
resin, alkyd resin, silicon resin andthe fluororesin or other 
groip as resin which becomes vehicle for paint filmformatioa 
In addition, also 2-liquid type polyurethane resin arxi silicone 
resin etc wdiich can be hardenedwith anbient tenperature 
drying are used dry fihn thickness of intermediate coating 
coating which it forms, is range of 25 to 50 |Jm and the 
preferably 30 to 40 ^m . 

[0012] Topcoat paint which contains interference rrica pigmen 
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t^\l1idl bears coloring pig^iHitthecoatii^ is done on above- 
niKitioned color intmnediate coating coating. Asinterfeeiice 
nica pigment, titaniumdioxide being thin layer in nica fine 
powdCT oflhe particle diameter 1 to 44 ^ and preferably 2 
to 40 pni , it can use those ^^llich give out intCTfeence 
color^ch coating is done. FurthemDre , in order to raise 
water resistance etc it is possibleto be something v^liich with 
sudi as other metal oxide coating is doiK. coloring pigpient 
which is borne in surfece of interference nica pignnent, isthe 
colored of organic type and inor^nic type winch are similar to 
color intomediate coat paintwWch description above is done or 
pigment of black. 

[001 3] To bear coloring pigment in interference nica pigqieiit, 
while designating the nica particle as parent particle, child 
particle adsorbing into electrostatic on parent particlewith 
coloring pigment as child particle, giving mechanical inpact 
force, it is desirable to takethe method which fixes pigment 
particle vAnch adsorbs in surfece of thenica particle i> . 
Hybridizer which is formed with rotor, stator and circulation 
circuit^^hich hi^ speed rotation are done being most ideal as 
equipment wHch is usedin this case, as for matter being treated 
which is thrown inside equipment whilebeing dispersed, with 
inpact force repeatedly it receives conpression,fiiction and 
shear stress or other mechanical action due to interaction of 
particle, can conplete theuniform treatment inside short time 
(ItolOnin). 

[0014] Sipport amount of coloring pignnent, interference nica 
pigment per 100 parts by wei^ 1 to 10 parts by wei^ , is 
range of preferably 2 to 5 parts by wd^. When this sqjport 
amount is under 1 part by wei^, coloring effect declines, ^^hen 
itexceeds 1 0 parts by wei^, in addition to feet that brilliance 
declines,the pigment of attachment feult doing, renoval color 
stability is impaired 

[0015] Interference nica pigrnent which bears coloring pigment, 
nixing to vehicle conponent,produces topcoat paint. Mixing 
with anino resin and blocked isocyanate or other crosslinking 
agentto acrylicresin, polyester resin , alkydresinand 
fluororesin etc as resin which becomes vehicle, it is used,but 
these resin can also use corrbining 2 kinds or more not just 1 
kind. In addition, also 2-liquid type polyurethane resin and 
silicone resin etc which can be hardenedwith an±>ient 
tenperature drying are used addition quantity of interference 
nica pigment which bears pigment for the vehicle resin, is resin 
per 100 parts by weight solid 1 to 25 parts by weight and 
preferably 2 to 1 3 parts by wei^. When this addition 
quantity under turns 1 part by wd^, interference color and 
brilliancedecrease, when it exceeds 25 parts by wd^, nica 
impression being toostrong, nixed colors action of base color 
deaeases, irrpairs smoothness. Furthermore , it adds coloring 
pigmait 0.5 to 3 parts by wd^ in rangp winch does 
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notobstnjct transparency and interference in this topcoat 
paint, strengthens colorizationand it is possible also to raise 
depth of color. 

[001 6] Including aosslinked polymer niaoparticle vAAch com 
sts of ninute resin grain it is^Kxl to above-mentioned topcoat 
paint , this addition controls viscosity,functions effectively in 
order to inprove external ^jpearance of coating. As for said 
crosslinked polymer nicroparticle, suspension polymerization 
or enulsion polymerization doing the for example 
ethjdenically unsaturated monomer copolymerizing monomer 
of cross-linking and in aqueous mediun^ method of removingthe 
water resin rricroparticle dispersion which it acquires with 
solvent replacenoit , the azeotropic boiling and centrifugal 
separation drying etc. Like aliphatic add hydrocarbon or other 
low SP or^c solvent or ester , ketone aiKl alcohol or other 
hi^P organic solvent it melts monomer, but polymer in 
nonaqueous org9nic solvent wliich is notmelted, copolymerizing 
with ethylenically unsaturated monomer and cross-liridng 
copolymer, is produced the bymethod (ItisnamedNA 
Nfcthod Dor precipitation method ) etc wttchdi^)erses resin 
microparticle (copolymer) which itacquires. In addition, it is 
possible to adopt method wliich uses water soluble resinwhich 
possesses a certain amphoteric ffoup which is stated in Japan 
Lhexamined Patent Publication Showa 58 - 129066 disclosure . 
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[001 7] As for crosslinked polymer fine particle wiiich it adds, it 
is desirable for average particle diameter to be arange of 0.01 to 
10 , AZS797 and AZS597 etc of for exanple Mppon 
Paint Co, Ltd (DB 69-055-5370) nske areused for ideal, 
compounded amount, makes preferably 0. 1 to 20 wei^% and 
more preferably 0.5 to 10 wei^% vis-a-vis resin solid 
conponent. 

[001 8] Topcoat paint of mica base which is used for this inventi 
on above-mentionedeach component is fomxd to main 
component, but various additive which areregularly used to 
conventional paint conposition can be contined to optioa As 
additive, ultraviolet absorber of for example dodecylbenzene 
sulfonic acid or other curing catalyst and benzotriazole type, 
antioxidant of benzophenoltype, you can list silicone and 
or^nic polymer or other surfece preparation agent , antidrip 
agent arxi thickener etc. These conponent can inprove 
performance of paint and coating with theconpounded amount 
of5partsbywei^orless usually, vis-a-vis resin 100 parts by 
weight for the paint filmformatioa 

[0019] Furthermore, topcoat paint organic solvent type is gen 
eral,butisnotsomethings\hichis limited to this and paint it can 
constitute as variousformsuch as nonaqueous dispersion type , 
aqueous solution type and dispersion type. In case of coating, 
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with org3nic solvait and wata: or oihsr so\\^ diluting inthe 
coating suitability viscosity, it uses, but solid conponent at time 
of coating 10 to 50 wei^i%is desirable. 

[0020] Miltilayer paint filmfonnation method of this inventio 
n ^Ues color intem:Ediate coat paint of hue range 
whichspecific is done to coated substrate surfece, consists of 
process ^^irich topcoat paintof nica base base coat is done on 
intermediate coating coating v^ch\\as formed Furthmnare, 
top coating is possible according to need clear paint, but, in 
this case thebase coat and top coating are hardoied 
simdtaneously. tran^ent resin which is regularly used 
^lerally as clear paint is used, butit is pebble to ccHibine 
coloring pigment and various added conponent in range\\ttdi 
does not irnpairtransparoicy according to need, basecoatand 
top coating hardening sinultaneously with 2 coating 1 bake 
system, itformsconposite coating dry fihn thickness wtere 
top coating which it forms is desirable is 30 to 60 ^im . 

[0021] As for coated substrate wWch becomes qjphcation objec 
t, glass, the cement, concrete or other inorganic material , 
polyethylene , polypropylene , eth^ene - vii^ acetate 
copolymer, polyanide, the poly acrjdic, polyester, 
ethjdene - poly vin^ alcohol copolymer , vinyl chloride resin , 
vinjdidene chloride resin , polycarbonate , the polyurethane or 
otter resin molding and various FKP or other plastic material , 
wood and fiber material correspond with themetals which 
includes iron, aluminum, copper or these alloy asbeginning 
Furthermore , beforehand ^jpropriate undercoating 
andadninistering precoating treatment are option in these 
coated substrate. 

[0022] Coating can also do directly in coated substrate, but usu 
allyre^ding coating etc of for exanple automobile, 
undercoating coating due to electrodeposition paint etcafter 
surfece fonringprocess it does, after coating hardens, coating 
it does, painting operation is done making use of misting type 
painting machine, by air spray coating and electrostatic 
coating etc. 

[0023] 

[Work or Operations of the Invention] There is not a color cha 
nge (color flop) which acconpanies ^e to wHch with 
thealone coating due to color intermediate coat paint, change 
ofdegreeofhuewith M^i^itand diade is small, sees. But, as 
for coating which administers topcoat painting which includes 
theinterference nica pigment which titaniumdioxide coating is 
done, interference color^jpears on color intermediate coat 
according to change of angje which isseen, color flop occurs. 
As for interference nica pigment which bears coloring pigment 
of colored orthe black due to this invention, pignnent which is 
borne unlike conventionalinterference nica ejBFect of color 
change of interference mtcafurthemnore operates action which 
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inproves. 



[00 2 4] ^(Cvx-f Kg|ll::fcL^TBSg (L*) /)<T 



[00 2 5] LA^L. 3SfeSl3|St^SftLfcT;$^^*ll 



[0 0 2 6]-2t;fe0j(zd:tiif, Tii&^«/fi-r^)*ay ^ 

5 OT*aStLfcKiCO± 1 O0feffiffiHlw&^)fc«>. ± 
ailc>^g-r^±^yaSi[5l^.gt<Dfeffli:^i:S. COf^ 

ffliccfcy. Tt-fe(3sy^^i:i)Zi:^i:<. 

I ^ X t ?t « 0) cfe 5 a IS It £ *r g 7 ^> ^ A< 55: < . 



[00 2 7] 



[0024] Espedally^\bitebecoIringclimi^pressionof (xx^ 
orinfluencing v^te with titaniumdioxide li^itness (L* ) 
goes down in the vx-^' K section, color of nica pigment 
substrate (iron conponent of trace amount, by niidearthpale 
yellow and ninuteyellow-brown ) and coating is done 
iscontroled, saturation (O ) is raised and coating utrich has 
depth feel isformed Siniiltaneously, coating which has depth 
A\tere saturation is hi^in comparison with interference nica 
wtiich does not bear thepigment even with W^i^ is formed 
It becomes coating wtere with interference nica pigment which 
does notbear coloring pigment in comparison with this, 
li^lnessishi^inthevx-f K section, also saturation 
becoming low, becomes turbid itbecomes coating winch is 
lacking in depth feel . 

[0025] But, being a topcoat paint which includes interference m 
ica pigment wttchbearsthe coloring pigment, wten hue of 
coloring pigment and intermediate coating coating whichit 
contains diflfers, turbidity wliich comes from nutualhue 
differenceoccurring, with v x ^ K section or saturation (O ) 
does not rise withthehi^^ed part, color flop inpression 
being, is lacking in depth feel ,becomes coating which becomes 
turbid FurthemDre ,whencoloringpigmentisaddedto 
interferencenica pigmait, somewhat as for li^itness and 
saturation it becomes good, butthe white beconing dim 
impression, depth feel where saturationrisesisnot cancelled 

[0026] According to this invention, hue H intem^diate coating 
coating which forms substrate inthe Mmsell display systeni, 
designates hue of coloring pigment which is borne in 
theinterference nica pigment of topcoat paint vis-a-vis 
Mjnsell hue circle 100 as 0,because + 50 around left, occasion 
where it indicateswith - 50 around ri^ there is a hue range of 
theO +/- 10, becomes hue of same systemas topcoat paint 
which thecoating is done in ipper part. Color inpression 
always of having vivid depth feel due to thisaction, without 
causing turbidity in substrate, it appears. Therefore, in v ^ -I' 
K , there is not a li^itness ip which shows whitebeconing dima 
conventional way, saturation increases and color inpressionof 
increasing depth feel is created 

[0027] 

[Working Exanple(s)] Below, contrasting Working Example of 
this invention with Conparat ive Exanple, you 
explainconcretely. Interference nica pigment which bears 
coloring pigment which is qjplied witheach exanple, coloring 
pigment and paint filmformation resin etc which are added 
arebelow-mentionedsQrt. Furthermore , it showed indication 
of aforementionedconponent in Table 1 to 6 with below- 
mentioned synix)l. In addition, it showed compounded amount 
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[0 0 2 8] M^Um^i^Ltz=F^-7^iJBn; 



(A/a) ^eib^$>^=J-x-<>yLfcT>$7-<*IS» 
(A) "-C 'J:l-v>2 3 5Wir Cj»;U^7 v-fr/OttSl] 
(C«feSi^(a) -^'J:j-y>^'J->L-8 7 3 0" C 
BASFttS. T>-triU: 9G] ^gi*, ^^fe^'J- 



(A) "-f V:i-v>2 3 5Wir C^^iU^v-V/^^ttS] 
(c3tfeSi3fsKb) "i/a K^^X'Txn-L-l 9 1 6" 

CBAS FttS. 7>-b;U : 1 0 YR] $fi^$. 

(B/c) -mit^^y^^-'r-f XfLtz'^'^-^'fijmm 

(B) "-f U:t-v>2 1 5Wir C;< v-V^OttS] 
lC«feli*Kc) "■^Pt^ii-JUU-y KA2B" C^/N* 



(B/d) -mit'}-^>^3-T'(>'ifLtz=F}^^-(ijUn 
(B) "-l'U:J-v>2 1 5WII" C^JU-J? v-V/^>ttl!] 

(He) a, -^^-b^U: 5PB] ^Sit, ^;?tfe^-vK 



(C/d) -K^b^^>*a-x-f >^L/c^;i^v^'*S|^[ 
(0 VJ:j-v>2 0 5Wir C;<;K7':;-v/<>ttSl] 
i::«fell3|sKd) "v-\'^>::?;i/-G 3 1 4" [UUPSfefg 
(«^) SH. v^-triU: 5PB] , T^$fe=f-;uK 



[0 0 2 9] mmLtzm&mn : 

(c) "^Q^^^f-^UU-y KA2B" [^/\-*'-f^-tt 

(d) -i^^-:yZf)l-G3A A." [lUI8fe« (1*) SJ] 



(e) "';^>-;u^nj->6 YKP" (ft 
) Si] 



with parts by wei^ of solid conponenL 

[0028] Mer&Kox irica pigmait wliich bears coloring pigmai 
t; 

(A/a) Intoifeence irica pigmHit (/^ " Iriodin 235\VII " ( Nfoc 
k J^xm sipplied ) coloring pigfnent (a) " Heliogai Qreen L - 
8730 " wttch titaniumdioxidethe coating is done ( BASF 
si^jplied and Mmsell -.90) bearing and intaferaice color 
greai 

(A/b) Intaferaice nica pigment " Iriodin 235Wn wttch ti 
taniumdioxide coating is done "( Nferck Jqian sqjplied ) 
coloring pigment (b) " trans yellowL- 1916" (BAS' 
si^jplied and Munsell :10YR)befflTng and the interference 
color greoi 

(B/c) Interference nicapigmait (B) " Iriodin 215WII " ( Msrc 
k Jqjan sallied ) coloring pigment (c) " (3-QnDphtal red A2B " 
\\hich titaniumdioxidethe coating is done ( Gba-Geigy make 
aixi Mmsell :5R) bearing and intorferaice color red 

(B/d) Interference nica pigment (B) " Iriodin 215\VII vMdn tit 
aniumdioxide coating is done "( Nfack Japm si^jplied ) 
coloring pigment (d) "plaing9uze — > blueG314" (Sar^ 
(jolor Works Ltd make and Mmsell :5PB) thebearing and 
interference color red 

(Qd) Intaferaice nica pigment (Q" Iriodin 205WII which tit 
aniumdioxide coating is done "( Merck Japan si^jpUed ) 
coloring pigment (d) " plain g3uze — > blue G 31 4" ( Sanyo 
Color Works Ltd make and Mmsell :5PB), the interfaence 
color gold 

Hue of coloring pigment which it bears at later mentioned paint 
filmfOTiiHtion resin (acrylic resin 34.0/ melanine resin 8.5) 
andratio of bearing coloring pigment 5 dispersed making paint 
did in granularity 10 |Jm , in order tobecome dry film 
thickness 40 ym , with color computer ( Su^ Test 
Instrummts Co. Ltd (DB 69-070^508) make) measured those 
wliichftirmEd coating, showed Mmsell hue in chart. 

[0029] Coloring pigment which it adds; 

(Q "Qomophtal red A2B"(Ciba-Geigy make) 

(D) "Plaing3uze->blueG314" ( Sanyo Cblor Works Ltd 
rrsiks) 

(E) " Lionol green 6YKP " ( Toyo Ink Mfg Co. Ltd (DB 69-0 
55-2930) nakfi) 
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[0 0 3 0] ^mmmm-.T^p'jmmit. x5^l/> 

a¥i^5J^^-M2 0 00 0. *KSffi45. Kill 
[003 1] §gffiffi|1-8. itS«1-9 



^C^S^^fC^SLfctD*,, 1 6 0"CT-3 05^PsmWltfc 

L. 1 4 0^CT*3 05^PBlj:j|{TtitLTHSIte^f^SLfc. 

>l±-7>-b;uS5^T*4. OG 5/9, U^vKltv>t 
iua^T*?. 5R 4/1 4, :?;u-i4'7>-tr;us*T* 

8. 5B 5/1 OiC-ftl-ftlfe^l^PfeLfco 



[0 0 3 2] z<r>u.^mwm\z±.^^)mPt^s ^t- 

K**y3^#4T*2 0°C. 1 2-^1 58?t?S^)<fc3(3i§SiJ 

( h;ux>/+vu>/KKx^;u/Ke:?5^;u=70/l 
5/10/5) T'ttglSSL. $£SS^MA<1 6-2 0/ini (Z^C 
Scfe^folSL/co ^SiiS^B^Sa C5>X/<-^fy 
■^ttSi, Auto REA] $ffll^^^bE2. 8 kg/cm? 

•X:i^Ztll^. ^S*<D3^-X(Dl?HStt;ag2 5"C. ;1 

fzO%. 7^7'j;Haii3S^'J-^-^« [0*^^>K ( 
«t) Si. "X-/^-5 7^0-1 0 0" ] 
$?I3 5/im (C3S:-5cfc5aSLfco -^l^r*. $51 0»Pa^ 
ST*-tr^VX^'>^Lfc<D^». 1 4 0"Cr*3 O^^PelfSf^lt 



[0 0 3 3] ?f$JiELfcami30^. TfB(7)S¥T*C I E 
(L*. a*, b*) S^^(Cfe(tSfeffi(D3t^;li|Ste 



[0034] CIE (L*. a*, b*) S^^gf-foMt 



[0030] Paint filmfomBtion resin ; as for acr>iic resin, copoly 
ner of styrene/netl^nEthaciylate/ettylacryiate* 
hydroj^elii^ methacrylate / nrthacrjdic add, nuniier average 
molecular wei^ 20000, hydro^Q^l nunter 45, acid nunte: 15 
and solid component 50%. tradename "U-van20SE"( 
Mtsui Toatsu Chemicals Inc. (DB 69^53-6982) make and 
solid component 60 % ) it used melamine resia 

[0031] Working Example 1 to 8 and Comparative Example 1 1 
o9 

With coating step below coating it did on intermediate coating 
coating makinguse of topcoat paint whi ch it conbined formed 
with compositiai ratio v*ich diowsthe above-mentioned each 
component in Table 1 to 6. With zinc phosphate after in 
orda: for dry paint fihnto become 25 \m , thecoating doing 
cationic electrodeposited paint ( Mppon Paint Co. Ltd (DB 69- 
055-5370) make and " PowerTop U- 50 "), 3 0 min it baked 
tothe dull steel sheet substrate of thickness 0.8 nmwttch 
fomingprocess is done, with 160 °C In order for dry paint 
fihnto become 40 |Jm , air spray coating it did intermediate 
coat paint ( Mppon Paint Cb. Ltd (DB 69-055-5370) make, " 
Qrg^ S - 90 sealCT " green , red and blue ) on this 
electrodeposited coating aspect, the3 0 nin did to bake with 
140 °C test plate produced As for intemiediate coating 
coating A^hich it formed, adjusting to Mmsell color level, as for 
thegreen in Mmsell indication as for 4.0G 5/9 and red in 
Musellindication as for 7.5R 4/14 and blue in Ntmsell 
indication therespective hue tone was done in 8.5B 5/10. 

[0032] In order in surface of this test plate topcoat paint, to be 
come 20 °C andthe 12 to 15secondwith ford op #4, 
viscosity adjusting it did with solvent (toluene / xylene / 
ethjdacetate/ but>i acetate =70/15/10/5), inordafor dry paint 
fihnto become 16 to 20 ^im , coating it did It did coating 
with rristing pressure 2.8 l^cnC making use of electrostatic 
coater (runXBerg^'^ supplied, Auto REA), kept 
atmosphere of booth in coating inthe temperature 25 X and 
humidity 75 %. After administering 3 nin setting after coating 
acrylic resin-based clear paint ( Mppon Paint Co. Ltd (DB 69- 
055-5370) makeand " Siq^erlac 0 - 100 ") was done in order for 
dry film thickness to become approximately35 |Jm , coating. 
After next, setting doing with approximately 10 nin room 
temperature, 3 0-ninute itbaked with 140 X. 

[0033] Depth feel and A\hite becoming diminpression due to o 
pticsmeasurement and visual observation of hue in CLE (L* , a* , 
b* ) display system with thebelow-mentioned reference 
concerning coating which it formed, it decided^jpraised 
turbidity and color flop irrpression, stated result intheTable 1 
to 6. 

[0034] Asdx)wnin Figure 1 measurement of hue in CIE (L*, a 
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a)iEs^^:^(RlA^bitai^i^(c3 0** (M-f 5-f h^irkds 
it^H) fc<fct;i 2 0' (vx-K:&fRia)Sjfe^s) o 

. (C*) Ofiirfefflftg (H' ) ^fflSLfco C 
♦tt [(a*)2+(b*)2] 1/2 X*. fefflft (H' )[± tarr 



[0035] g^gWSr?fi[fi0S*; iiiaSlCj:-&iiuj£ 



Sgii^iS : 05il^ Apl^ xtJiL 



S y :Oni:L Agix x5il\ xx#'S(z^l^ 
[0 0 3 6] 



*, b*) display systen^irakingqse of bendi^ ( 
Sugi Test In^ruments Co. Ud. (DB 69-070^508) riBke and 
VC - 1 type), fromnQrrral illuniiiationit did li^ source with 
an^e of 45 ° vis-a-vis measuraiEnt sanple \^lridithe paint 
filmformation is done, fromregqlar reflection direction of 
illumination an^e in li^ source side the30** (incident li^ 
point H of hi^^ direction) and incident li^ did 
similtaneously with an^e of 120 (incident li^ point S of 
diade direction). colorinEtryitdidwithL*a*b* surfece 
color syston of kind of li^itaess - saturation yJtich shows 
thisin Figure 2 measured value and degree of hue (H *") of the 
li^itness (L*) and saturation (O) . O {with(a*)2 + (b* 

)2} 1/2, calculated hue (H°) with the tan.l(b* /a*) . 

[0035] Reference of visual detmrination q5p:aisal; refa*ence o 
fdedsion^jpraisaldueto visual obsQ^ondepoKled on 
description below. 

Depthfeel rVerystrong .drc. strong Aitisweak Xnone 

White becoming diminpression : .circ. none A weak X to fo 
rce 

Turbidity :. circ. none A weak X strong XX very to force 

Color flop impression: Very strong .circ. strong Aitisweak 
Xnone 

[0036] 
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[Table 1] 
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[Table 2] 
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tS3] [Tables] 
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[S4] 



[Table 4] 
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[Tables] 
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[«6] 



[Table6] 
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[0042] SI -ecDS^^^SLTBSbA^ftck^lw 
7^h«I5TM±0Jg (L*) A<|5lllT*^g (C*) A<iSlN 



[0042] Considering result of Table 1 to 6, way it is clear, As for 
miltilayer coating \\liich was formed by Working Exanple , in 
diade sectionthe luninance (L* ) is low as relative tendency in 
conparison with Conparative Exanplewhich does not fill 
requisite of this invention, saturation (O) ishi^inaddition 
with hi^i^ed part luninance (L*) being equal, tendency 
A\lierethesaturation(0) is hi^ is shown, depth feel of hue 
which is si5)erior asthe result, wliite becoming diminpression, 
turbidity and color flopinpression are granted 



[00 4 3] 

m y mm^\zm^th z <t ic j: y . a \inK>m y t^u < 



[0043] 

[Effects of the Invention] Sort above, In miltilayer paint filmf 
ormation method which relates to this invention we follow, 
There is not wiiite becoming dim and a turbidity topcoat paint 
v^ch includesthe interferoice rrica pignnent which bears 
coloring pigment by applying on color intamediate coating 
coatingwAiich to specific hue range of same sy^em is, at 
sametime with conventional interference nica pigrnent it 
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becomes possible to formthecoating wtere hue liirits which are 
siperior in depth feel and thecolor flop inpression revelation 
being nBdediflficult are wide. Therefore, including outside 
surfece coating ofautomobile body where hi^ grade paint 
color isrequired, vis-a-vis various coated substrate quite it is 
use&l in theobjective which forms miltilayer coating of hi^ 
quality. 



[01] mmmizis{-fi>^mm^(Dmmmxtbho 



[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a e?q)lanatory diagram of color measurement in 
Working Example. 

[Figure 2] It is a surfece color systemfigure which is used for hue 
measurement in Working Exanple. 



1] 



30* 




[Figure 1] 
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[Figure 2] 
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